The effects of capsaicin, the ingredient of hot pepper, on rheumatoid arthritis synoviocytes have been studied. Capsaicin was shown to have a direct action on the metabolism of synovial cells. Thus at 10-6 moVl cell proliferation was noted while at 10-8 mol/l and at higher doses DNA 
Rheumatoid arthritis (RA) is a disease characterised by chronic synovial inflammation leading to cartilage destruction, which is believed to result from the production of metabolites of arachidonic acid and proteases.' 2 Explants of RA synovial tissue are now in widespread use for in vitro culture of synoviocytes. These cultures, deprived of nervous system control, provide a useful experimental tool to study the cellular metabolism and the response to substances that may interfere with the inflammatory process.
Capsaicin, a homovanillic acid derivative (8-methyl-N-vanillyl-6-nonenamide), has been used as an experimental tool to investigate the functional and neurochemical characteristics of peptide containing primary sensory neurones.3 4 Recently, it has been used on humans for topical treatment of cluster headache,5 herpes zoster,6 and vasomotor rhinitis.7
Systemic administration of capsaicin to newborn rats results in an irreversible, selective degeneration of a distinct population of small size B type primary afferent neurones located in spinal and cranial sensory ganglia.8 Likewise, capsaicin given systematically to adult rats induces reversible damage in the same fibres. 9 One of the most important neurotoxic responses to capsaicin is the damage of mitochondria and the change of the nuclear shape. These modifications and the dilatation of endoplasmic reticulum and Golgi apparatus have been shown in a major subpopulation ofB type neurones. " l The toxic effects of capsaicin have also been described in endothelial cells. '2 In rats with adjuvant arthritis subcutaneous pretreatment with capsaicin has been shown to moderate synovitis'3 and attenuate the increase in substance P content, due to arthritis, in various nervous tissues.'3 14 Inman and coworkers showed that intra-articular capsaicin can moderate the severity of synovitis in cats. '5 On the other hand, acute administration of capsaicin to adult rats results in a substantial depletion, from primary afferent fibres, of substance P and other tachykinins '6 17 that are considered the putative mediators of neurogenic inflammation. '8 19 Yaksh showed that when capsaicin was given intra-articularly in vivo in the cat substance P like immunoreactivity was evoked in the synovial fluid.20
It thus seems that (a) tachykinins are present in the synovial fluid, (b) they can be released by capsaicin, and (c) capsaicin treatment has beneficial effects in adjuvant arthritis. But is there a correlation between depletion of tachykinins and the beneficial effect of capsaicin? Might capsaicin have a direct action on the synovial tissue independent of its effect on afferent fibres? At present there are no published reports on the effects of capsaicin on RA synovial cell cultures.
In our study we investigated the effect of capsaicin on various metabolic functions of RA synoviocytes, studying both DNA and RNA synthesis and also the production of collagenase and prostaglandin E2 (PGE2). Collagenase is a major product of fibroblasts,2 26 and it is apparent that fibroblasts have multiple mechanisms which regulate the activity and synthesis of the enzyme.2 27 28 Cultures of RA synovial tissue produce large amounts of collagenase, which can initiate breakdown of types I, II, and III interstitial collagens, thus giving this enzyme a major role in the degradation of connective tissue in both normal and pathological conditions.2 Therefore production of collagenase and PGE2 by RA synoviocytes is of potential importance in the degradation of articular cartilage and adjacent joint structures. Indeed, PGE2, an inflammatory lipid mediator, may have an additional role in provoking several effects, one of which might be inducing bone resorption.
Other authors have shown that capsaicin can induce PGE2 release in homogenates of seminal vesicles. 29 In particular, it has been shown that capsaicin induces PGE2 release after chronic denervation of the rabbit ear, suggesting that capsaicin may exert other effects besides those mediated through sensory nerve stimulation.30
Capsaicin and its analogues deplete tachykinins in primary sensory neurones causing vasodilatation and neurogenic plasma extravasation.3' These effects may be due, at least in part, to the release of substance P and other tachykinins. Recently, it has been suggested that substance P activates RA synoviocytes24 to produce collagenase and PGE224 and cytokines. 32 Furthermore, other authors24 33 3 have suggested that neurogenic inflammation might have a role in the pathogenesis of RA. For tachykinins it is interesting to note that treatment with somatostatin, which is known to inhibit the release of substance P from peripheral terminals of primary afferent neurones,35 is effective in RA36 and psoriatic arthritis.37 38 In our study the modifications induced by capsaicin in RA synoviocytes are, as far as we know, not mediated by tachykinins as they were found in isolated synoviocytes in 
